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Microcomponent comprising a hermetically-sealed cavity and a plug, 
and method of producing one such microcomponent 

5 Background of the invention 

The invention relates to a microcomponent comprising a hermetically-sealed 
cavity, delineated by a cover in which at least one hole is formed, and, on the 
cover, a sealing layer sealing the microcavity hermetically. 
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State of the art 

Hermetic encapsulation of electromechanical microsystems is necessary for 
15 several reasons. Dust and humidity can, in particular, disturb operation of the 
moving parts and the electric contacts can be impaired by the oxygen of the 
ambient air. 

Conventionally, electromechanical microsystems are enclosed in a 
20 hermetically-sealed microcavity delineated by a cover. A known method for 
production of a hermetic cover is represented in figures 1 and 2. The 
electromechanical microsystems 1 are generally arranged on a substrate 2. 
As represented in figure 1 , the cover is formed, on the substrate 2 and on a 
sacrificial layer 3 formed on the substrate 2, by a solid layer 4 in which a hole 
25 5, or possibly several holes 5, is or are formed. Then the sacrificial layer 3 is 
removed via the hole 5 so as to obtain a microcavity 6, as represented in 
figure 2. Then a sealing layer 7 is deposited on the solid layer 4 forming the 
cover, so as to make the microcavity 6 hermetic. 

30 Fabrication by means of a sacrificial layer 3 gives rise to two problems, 
among other, i.e. an insufficient tightness of sealing and a lengthy time 
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required for the removal step of the sacrificial layer 3, in particular in the case 
of large covers 4. 

To achieve hermetic sealing of the cover 4, the holes 5 are in fact typically 
5 small and localized in zones of the sacrificial layer 3, and consequently of the 
microcavity 6, that present a small thickness, as represented in figure 1. 
Typically, the thickness of the sacrificial layer 3 at the location of the hole 5, 
in a peripheral zone of the microcavity 6, is about 0.3 microns, whereas the 
thickness of the sacrificial layer 3 covering the electromechanical 
10 microsystems 1 is about 10 microns. The etching step of the sacrificial layer 
3 is then long and difficult. This drawback is all the more pronounced the 
smaller the thickness of the sacrificial layer 3 at the location of the hole 5, to 
achieve the best possible sealing, which thickness is sometimes less than 
0.2 microns. 

15 

The document DE1 0005555 describes a microcomponent comprising a 
hermetic cavity delineated by a cover. The cover is formed by bottom and top 
layers respectively comprising holes offset with respect to one another. The 
holes of the top layer are sealed by closing layers, preferably made of 

20 aluminium, arranged on the bottom layer, under the holes. The bottom layer 
thus acts as continuous solid support for the sealing layers. When the sealing 
layers are made of aluminium, a temperature of 660°C is applied to melt the 
sealing layers The sealing layers are located entirely above the top layer. 
The holes of the top layer are then filled by an additional sealing layer 

25 covering the top layer. 



Object of the invention 
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It is one object of the invention to remedy these shortcomings and, in 
particular, to achieve hermetic sealing of a microcavity while reducing the 
time required to produce the microcavity. 

5 According to the invention, this object is achieved by the appended claims 
and in particular by the fact that the microcomponent comprises, under the 
sealing layer, a plug covering the hole and a part of the cover over the 
periphery of the hole, the plug being made from a material that is able to 
undergo creep deformation. 

10 

It is a further object of the invention to provide a method for production of a 
hermetically-sealed microcavity of a microcomponent, successively 
comprising 

deposition of a sacrificial layer on a substrate, 
15 - deposition of a first layer forming a cover, on the substrate and 

sacrificial layer, 

etching, in the cover, of at least one hole opening out onto the 
sacrificial layer, 

removal of the sacrificial layer, via the hole, so as to create the 
20 microcavity, 

deposition of the sealing layer, so as to seal the microcavity 
hermetically, 

method comprising deposition of the plug covering the hole and a part of the 
cover over the periphery of the hole, after the sacrificial layer has been 
25 removed and before the sealing layer is deposited. 

Brief description of the drawings 

30 Other advantages and features will become more clearly apparent from the 
following description of particular embodiments of the invention given as non- 
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restrictive examples only and represented in the accompanying drawings, in 
which: 

Figures 1 and 2 represent two steps of a method for production of a 
5 microcomponent according to the prior art. 

Les figures 3 to 6 represent, in cross-section, four successive steps of a 
particular embodiment of a method for production of a microcomponent 
according to the invention. 

Figures 7 and 8 represent the step prior to deposition of the sealing layer of 
10 another particular embodiment of a method for production of a 
microcomponent according to the invention, respectively in top view and in 
cross-section along the line A-A. 

Figure 9 represents a pumping step of a particular embodiment of a method 
for production of a microcomponent according to the invention. 

15 

Description of particular embodiments 

As represented in figures 3 and 4, the hole 5 etched in the cover 4 and 
20 opening out on the sacrificial layer 3 is preferably arranged on the highest 
part of the microcavity 6, i.e. at a location where the sacrificial layer 3 has a 
maximum thickness, for example about 8 to 10 microns. In this way, the 
duration of the subsequent creation step of the microcavity 6 by removal of 
the sacrificial layer 3, through the hole 5, represented in figure 4, is 
25 substantially reduced compared with the prior art. 

In figure 5, a plug 8 is deposited, after the sacrificial layer 3 has been 
removed and before deposition of the sealing layer 9, so as to cover the hole 
5 and a part of the cover 4 over the periphery of the hole 5. The plug 8 is 
30 made from a material that is able to undergo creep deformation. In a first 
embodiment, the material that is able to undergo creep deformation is a 
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polymerized material, selected in particular from photoresist and polyimide. In 
a second embodiment, the material that is able to undergo creep deformation 
is a glass, selected in particular from phosphosilicate glasses. These 
materials seal the hole 5 without entering the microcavity 6. Moreover, these 
5 materials support the deposition conditions of the sealing layer 9 designed to 
seal the microcavity 6 hermetically, as represented in figure 6. The plug 8 
preferably has a thickness comprised between 2 and 6 micrometers. 

The plug can be achieved by deposition of a viscous polymer solution 
10 covering the cover 4, followed by etching of the layer thus obtained to 
delineate the plug 8 laterally. 

It is well known that, for polymers, the temperatures applied during the 
method must not exceed 450°C. The use of polymers is then particularly 
15 suitable for methods performed at low temperature, i.e. methods having a 
maximum temperature comprised for example between 300°C and 450°C, or 
even less. 

In another embodiment, the plug 8 can be produced by a method of the sol- 
20 gel type or by cathode sputtering, so as to obtain, for example, a 
phosphosilicate glass (PSG). 

As represented in figures 5 and 6, the plug 8 can have sloping sides 10, 
which improves the adhesion of the sealing layer 9 deposited on the plug 8, 
25 thus ensuring hermetic sealing without any risk of cracking. 

To prevent the material forming the plug 8 from depositing inside the 
microcavity 6, the dimension of the hole 5 is preferably smaller than 5 
micrometers. The hole 5 can for example have a substantially rectangular 
30 cross-section of 3\im by 5\xm. As etching of the sacrificial layer 3 is slowed 
down by reduction of the size of the hole 5, the microcomponent preferably 
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comprises a plurality of holes 5, in particular in the case of a cover 4 of large 
size. In figures 7 and 8, for example, six holes 5 are arranged on two lines 
each comprising three holes 5. Each of the holes 5 is sealed by an 
associated plug 8 covering the corresponding hole 5 and a part of the cover 4 
over the periphery of the hole 5, for example over a surface of 20n,m by 
15|j,m. 

The plug 8 is not necessarily hermetic. In particular, the plug can be formed 
by a porous material, for example by a porous polymer. The porous material 
is, for example, a photoresist annealed at a temperature of more than 300°C. 
As illustrated in figure 9, a porous plug 8 enables gas contained in the 
microcavity 6 to be pumped through the porous material before the sealing 
layer 9 is deposited. This enables the pressure and nature of the gas inside 
the microcavity 6 to be controlled during the sealing step. 

The material of the sacrificial layer 3 can be a polymer, for example polyimide 
or a photoresist, enabling rapid etching, for example dry etching, or a 
material obtained by a sol-gel type process. The cover 4 and sealing layer 9 
can be made of silicon dioxide (Si0 2 ), silicon nitride (Si 3 N 4 ) or metal. The 
cover 4 can for example be achieved by deposition of silicon dioxide having, 
for example, a thickness of 1.5 microns. The sealing layer 9 is preferably 
achieved by deposition of silicon nitride having a thickness of 2 microns for 
example. 

The invention is not limited to the particular embodiments represented. In 
particular, there can be any number of holes 5. A single layer forming several 
plugs 8 can if required be associated with several holes 5. 



